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Abstract 



SOLVED: To provide a surfece-mounting type device wtiich is a small-sized light 
emitting or light receiving device having no such a portion that is protruded outward from a mold^ section 
l^''. °' "0* exposed" but molded wrth a resin, etc 

S^fc^* surfece-njounting type device is provided with an element 2 having an LED light emittinq 

4 and a second electrode 5 faced to the first electr^e 4 and an insSng 
resin layer 3 whicA covers the whole side fiace of the element 2 and the bottom face of the element 2 is 
covered with the firs^ electrode 4 through a p-electrode formed in the element 2. "nTe top fa^ S the 
f '^"^'^ second electrode 5 which is connected to the LED light emitting layer 

^ll^r^ rT°'""i substrate of the element 2 and an insulating material layer 6. Light c^ be taken 
out effectively from the insulating material layer 6. wa v«in«i lanwn 
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««5i©IBI{CLEDjtel6ii«WriJR^2i. jR^ffil 

E 2 {CJBgJE t /c p Sffi*:^ t r S 1 Sffi4 fC J: 0 
mt>*l. «^±iS«LED«^2CWR^S«|»i(,r 
am 3 if/t L E DI6*14 ««-rS» 2 «ffi 5 ilfitttt 

*>6^(Cjt*ffiO tare i*J-C#i t©i tfe. 




1 

Si, 

^S§B©-:^r©SS<D^r 435 fecDi sn. 

©«ffii««3n. fi-3a^ffi©^r*j4:of|}attjitt 
«iiSJi©-:«r©aiffl©*r*a5 4©i 3*1. 

39ge»2a5SBi(nBJR-f©s««a{B©-r^r*a9 <> 
©isnrijo. 

Si 

uienf 1 as(Jirie^^©iEffifflt t < \i%mi<o-:^ 

ffi»§is©-^©«ffi©^r*«5 «>©i sn. 

B?iem2 sffittira^^fi©-^* fctt±a*S5 j: 

©i,>rti*>!2tt©ffiiii^i8f. 

fi3*art,»4. ci«:^i-r5ssjjt3si*64©t,»r 
^^gets©siii$Misa. 



(2) Itra^ 11-17 7 13 8 

2 

1 geis©isi^l^s. 

f»3Wt8J lirE«^-*J|8»ttjR^:Slg©±KJBfiJiL 
T* 5«^-C* 4 C i f iW*l 7 iett©B1)l 

iTSsft^S 1 A>6 8 ©(.»-rii*EH©B3|tgBj6a. 

1 0 ] Birge3R^^*5waife5fcB*w-rs3R^r 
ci*i^4rs«(i^i*i^8©i,>-rn*si8 

!0 [3*^ 1 1 ] 31^^ 1 6if*^ 1 0 O^^rhiPic 

*wr*aii^ffl»B©»j6:«ra-c*,r. mmtt 
*«^fi©±tca^tffltefe u < «53etsi664a»r 5 

«<Citr*»3©a»©ji%jR:F.{C)g<i6l,te->x-rN-* 

K:'>i.%-©*^||«^H^^-j-5Xgi. «^««» 

S2«s*»fisr5xg©a{c«©{4a{cr'>x-'\-t 
»»rr*xgi. *wr*ffiii«s!Ka©Rii:«rft. 
1 3 ) ms&m2 m&imfs,tijjnt, mm 

»2«s*»«r*igi. •e©fft©jR^affi©sp»«c 
»iti4*t»a4r}B/s-r *ia-c* * c a *«ai -r in 
«5 1 2 ffii8©sii»sRa©i?jg7^a. 
[»^i4j »iafiiami«ffii*trfiiri»2 
»ffii©ia(c«*«Mg«,t,< tts^asE^^a-rsjR^- 
*^T*ffiS«^»a©Si§:^ft-c*-,r. »«»©* 

tiW-riSi^-^jgfiEofc'jx/x-^jgji^. jR^^sfitc 



fit, 

{.f *5 1 5 J li*^ 1 2 <p 618*5 1 4 ©l,>rhA> 

(ooon 

^icmtii i t iicmiUMmwLommKt i- «:aw s 

[0002] 

am ffi^i®LEDiiB4ft!r) i2o*inm$ 

1 2 2.1 23ifitpi)imi!fi^wmivmikt 
t»ri>s. cfi*?ig8 1 2 7 ©*{ctt^3fey^;i-- KjR^ 

am LED§R^^y^tm) 1 10*Jg3R^J6ii 
(CRtif 6n*:n W64 «|J*?LW 1 2 7 *ra-J-5 feOi 

s^lfcEiB>'^•^I->l 2 3 t*jy-<*>f=v>ys«s 
iirKJ3nr(,>i. ledjr^j^^t'i lojiffitca 

W6tl/tpaWil 1 6ttE«A*->i2 2<!:'3^+- 

1 2 l(C»BB/<5r->i 2 2. 1 2 3*iaW6n/c^ 
IWffiC^tBSPl 2 6. 1 2 6^|^(,»rLEDjR^?^::r7' 40 

1 2 5mfS.Stl, db^^ffil^iffiLEDiari 2 0 

(00031 CC-Cfflt,>ri>4LED3R^l 1 OtLX 

itm^im 1 1 K^bitj: 'ittm&<oMmit^m» 

*6^c^^^icJS^rW.•r*GaA l AsSMa«rffll,>fc^ 
ife4^-ft-KSR^*J#fflS>iri»S. LEDSSi^l 10 
«nMGaAsSfil 1 1 ©±tCnS!GaA sa^^t 
ai 1 2 4/)^UrS3fe®l 1 3. pmCaAs^^Hi^ 
hJBl 1 4^S:ffi«fi2Sa{cJ:»)«fiSt/. GaAsSS© so 



1 1-17 7 13 8 

4 

©-sjcpsasi 1 6*iaw6nri>s. ^te. ^ 

HI 1 3ttp-n«^*Jg)StrS<>Or. C©Wrttn 
SGaA I Asi'5^» Kdl 1 3a. GaAlAsStt 
ail3b. PSGaAlAsi'5»Kail3c©3 

\ 1 0ibri>4. 
(0004J 

lll9i*«»»L<fc^i-r*»H) *-ii'Fa5i2 5«:<t 
S«a 1 2 0 CCfcl^r ttt-rt. K8B 1 2 5 ijg/di-r iis 

wfimmofo, m^mjmmmmx 2 6. 

1 2 6t:SWntWtitf<t6/jr*>^fc. */t. LED3R^ 

©±s«:tt7Y-t'-i 24*i#ar«. -fo/c*. 
iai*»i£ms*tt<D5R*OTm*^ffr « c t 0 
*»-5/c. m«. 3i^K:mK3#iri,»*c©fi©ffiiist 

MLED»a«:*Jl»r«/hU'<^l,©fc©-CfcO. 3mm 
xp. 3mmxo. 3mmaa©LED3R-H i o*ffl 
!0 l»rS?Ls = l. 6mm. eWs = 0. 8mm. »S 
H s = 0 . 7 m mSS©ffi||SlEaL E DKa*»-5©*J 

«fcO/h}B©E*i^L E D4^iit*©#aicr*aj 
«A«cJ:*!|$M^9 - 4 5 9 6 4#*ifflse$nri,»i. 
***3fe«W9!«cEtt©fijR{ci:latf. hi 3. 014 
{c,-i^L/t J: 5«c 2ft©affltg 13 1. 13 1 mjfim 
fB©t:7 ^4»-,rE51Jl,-C(,»4aa©L E DJR^?^ ^ 
:^1 10©nS«i*}J:cfpM«ffil 1 5. 1 1 64-t 
*i-e^«aK 13 1. 13 1 i«^f4J:9K0-C«» 
a l/fca. RfBKCiiqs^JISi 3 2«:aAHfb3l*. /Sift 

«:i»»-r4LED3R^?^,?'i loiajKrm 5}«r 
5 c i -CH 1 4 «c»flimia*StUte J: 5 ik/J^©ii|| 
SSL E DKa 1 3 0 *Sici*Jffl5g?fi-ci»5. 

[000 5] \ji»hitifih, c©i6W«:*»(,»rB-»© 

$^(c«yt. ^©Rjt^i tra»©LE 
DST^^^T-i io*iiiro«ffisi3 i±«cwsia 

PSO b- 7 ?4 <> r S i (,» ^S«|J5Clg«r^r 
«!2««*5*4H«*»6. CO:frfit*|iJfflDiie^iLED5R 
^^ttLED^^^^^^T-l 1 Ot:?•7:f*tt•e-'^>K!;> 
i^ffe^c/?*?:Wr$ «)©i Ltt^-iiWttthf, LED 
«^?9:/l 1 0BflH,>S»W4««l 1 1 4iBilri»)i 

nik^^vfi 1 o©ii^{c{jsfii lodjtcftiet/fc 

. [000 6] -g-cr. *|Si59«*-;UK8|Ji»)t^(c 

3la^l,A:aJ^«^>/J^g^©lfe^t*fctts^6«a■c. i,*> 



5 

[000 7] 

«rS»-r SfSifi^^^i Lr L E DfH^imi.^tcii^im 
KKWrS, Hl«C*j|,»rMil8ria*l,yfcLED3R^2 

fc. L E D*^- 2 oiiMiiaiiacfWfli/i 3 <Dsmm 

ifttL E D*^^2 i«awejK:««stiyfcB 1 Sfi4K: J: 
0 . ±BDflHaiftt L E DJR^2 K:«RW«C«itt$ #i/cSB 

titCJ: OLE 0*^-2 ©^S©±r*ittS$ Jifc^jio 
i^^«3^B 1 i ?n L E D«^*J^8|5#Hgiii 
««CS^*Ci©«c(,>fc©ilx-C(,»4. Sffi©|^2«g 
4 i±B©» 2 «i 5 tcavr « irtSgCctfihS h/c L 
ED*^2*i«*L. ±S©l6lt14t*J4Ji6Ja:i-©a* 

c 0 0 0 8 ] c<omnmim:^s. i {co(,»rH2-via 
7 L rSiSigflBtcittwr c ©» I omm 

ra«5t3i^2ibrGaAl AsS^Ji22«:Wr 3 
iLED«^2*fflt,>A:«^«««:aiM-r«. nSGa 
A s^©i»£iS»^x/%-*,^^t5^j{^Sg2 0©^ 
ffi±{C?fftafiSsa|tCJ:»)nSS^<9 7r-/g2 1. Ifcfeja 

2 2. PSa^drd'hjiaasii^ajB^i. asfc. p 
h©ffi*i* p «S2 4 #i-ensfi2 0 ©aa^ffiK: 

«fiS-r«. <t*»«*»2 2<tLrnSGaA 1 Asi'^ 
^-K®. GaAIAsrSt4a. PSGa A I A s i'^ 

«4^©LED«^^i?jgIgiK— C*»j. LED3R-T- 
2©»jgBc©«k:iB;t3<i5fe©-ctt)5r<. ^m>^ 
a©LED«:m»4ci*iTt4. C©«iH«a2 1. 
2 2. 2 3. 2 4imm<o^ivf■^cxfmtitc^b^c^f 

■^^-^^^icj^om^^moicmtimsmz 5 

•S:l8HI«:»WC-7 h y j^xttcc L E DSI^- 2 Aigjtjr * 
■>x/>-9j£jg^t,fc, C©J:5{Cl/Tia2{C7S-rJ:'5 
1 «(©l67fe3{^lg2 0 ©±{CU»©L E DI83t«^ 

C 0 0 0 9 1 «t*j. *l6W{Ctel>r^3fe3R^ittiEga so 
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6 

1. PS3>f i'hJi2 3^ti-*gtf<|ig«:»,H^ Hit 
a{c»K«ffi*liar4««4^t^3tjR:jp:i C©5 

[00 10] m»rpS*-S7d7affi24©±KLE 
DS3tS5^2©SJiJ2bfelx<tta»©Ji|2b. 2b- 
• •«C*tl6UfcAt3©«Wg2 7«r»Sf5||««i 

®fa«CH« 2 8 **t:^-ria 3 «CiS Oft: j; {C L E D«36 
«T^©SB 1 «ffi(liaffi7 r*4 p «|f 2 4 3(S(Ci|«ii 

0 mmmzei^Lxmmti. c©i#. gi«fi2 7tt 

LED«5eS{^2©S5>|2 bBB©»2 5©8|5^43S^«c 

a*)<«»fc©i$nri»4ci*ja*Li>. igtcusfii 
2 7*i'>x7N-9©»2 5©±r4^±K:aa-r5 1 tt 
©««©fe©«ct/cir*i. atciyfi^-sttjjii^mx 

(00 1 n-ecr. 07 (a) (Cij^LfcJr^JCLED 
^«^-©S5i|2 b ««cS*i6T*:*c# *©«!»©««« 
*»I2 5 {C*flSTi f 5- ^XfBimZ 8 4*WrEHlxfc 
) 0^ H7 (b) «C^l,fcJ:^«:»fiJ©LEDIB36«^^W 
2 b««c*tie-r*;^* 3©^««*Htt{C^St , ?^© 
|y5»2 8«awrEaL/cO. B7 (c) (cinl,A:J:9 

h <j ^7.^(rMz 5©3isa5<c*tjerr«PBnjs2 8 

*lffl»i l/rSWfc 1 tStt L < ttajatt©i»«fi2 7 % 
ffll»-5Ci*i-C#«. <c*,. «««2 7«^Uft:iii|| 
^l636RiB 1 «cfcor» 1 «ffi*lt*3iS^«:/i* 
©■C*4A»6. ^««>t<tt#fl|7YAAtti-©i|;i 
144W-r*t>©4l,. Ky>i^l4fcj:y9SBt*<fa[ 
Or*iga©if;^;J:;gf -5 ^©i L-COS. 
(00 12]ttl»r. 3IStS2 7*ffii!)oi:fytC©'i'x 
'^-««2 0©j«2 5SVlEfcttlBBS2 8 J: Ox.i<+i/ 
^)ig^®»lltt8fre2 9«raALT. S»i«R^2©jS 
H«c*4j)|2 5©±r{ca4«:,T^L;'cJ:^{c«s«t4*BI 

a3*J«iS3ti4. C©|fe|«4«}J!|2 9*ftAr4|R«C 
(Si»«fi2 7*ffi»)ottfcgtrg2'>x/N-9;j^«5{c-b 
-^htr. »2 5S{/S/cttlBIB{2 8J:*)l6»148}ji|2 
9*ftlEaAl.rtf«ct». •f©agMt?^fc. c©J:-5 
«:tr«Stte}))§2 9*JSffi«2 7 ig«^5tt.(g-cg 
fkSn. ifcLEDa^2t»««2 7fc«ai4S|«jfii 



2 8(Cj:0««3*irt»5<O-C. «»fi2 7 (StcUiW 
rim 1 «S4 itti) *!SH{C^Ufc'>x^>-g *j 

(0013] mmz 7 i tr?i©sw?,*iri»j5ct> i 

- 9 CC JgfiS t Ai^KcDid 2 5 ©rtSSfD^r CC« 
«. *©J8;&«Ctt 1 iimVR2 7 i«^fejR^««2 0 

*ci-ctf^cifcr*i. ltlj)Bj|3«id&'Sr£ 
0364S«r4tt»4 <ti J: ^ (C^{i|gl|||2 9 ti8i»? 

L E 2 ©l63bE<D 5 ftfflrJiSTSriSitcJJtJWS 
*l***lgjiSnS fe<DCC«c») L E D«^tt«3fe©?^fi^5 

7 ©^B«:«)||*JB 0 iitf I8^«c Jj«ii{c»ai7^- T-^j 

ttomr*iai«s2 7«ffli>s«^i-r5c<!:-csi 
to 0 1 4 ) »urife5t3R^fi2 o*i»s-rsxg* 

*}K*^«fi2 0©»*ttx„ f->y^b5fs 

tt«**^«fitcG a A s m&imm iorwn 

<i:rlB«{CGaAsS««:BS4-C*/c. COR. ii2 5 
©(*ia5tttt«SJ13<C J: 0ato*i-Cl»4o-CL E 0*^2 

0«6«»<f;^^ti-%fi6ffli,rx7?i>i/'-r*ci*i-c* 3 

ffssmimi^xmrnnctrtSi^-rictifix 
*5. #«:*s??{cij(,>r«*an«s2 7 4«@jctto^ 
toHfyfc-^xyN-g^^nri.sor. iKfea^jass^ 

i»*-r *«^© J: 5 K*3tyB4» < jgfiSt r tffi 0 

4W>rnSy<:r7T-J12 14Sai$1f*. i/c. 40 
Ja2 1 fex:,f^>y. iFet-C«3fc)i2 2 *BlU3tf 4 

[0015] Kl»rH5{C*LfcJ:^«:|fe)6jR:f.S«2 
0*^4LrBta$l*ft:|g2affifJ^ffi8. tttt>i=>L 
EDS'f2©Sffll./cnS^<,»7T-J12 1. 
-a©^r*i|»4?tiA:18^K:ttl6jfeJB2 2 . ©^ffis 

tt A u «©^«^in«ii©j& 2 «ffi 5 ^asta L 50 
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8 

fc»2«gfflBaffi8©^ffi«:is«u. -eoifcuyj^h 

3 0*a?6L. LEDjR^2©-aiSiBSc;|gHftjgj| 

*«sSLfcai{c. i*«ci-©aa;ixvf^>i^j${c-cx 

^ > i'TT i C i -ca 5 © J: ^ Aj: ^^xy%- 9 i L fc. 
too 1 61 *©». »2«ffi5*S{:f/c8iJ^?:Bi;>/c 

10 «©lfct«^ 2 «l656jR^^Sfi2 0 4 ¥tf 4iii3J|Si{c|6 

JMI2 2 4wr4fc©-c*s©r. iail±T:)5iaj{cSfcw 
«c4. fiEor. tt»tttm«8©®kJ(H(cRWi&tifcp 

aa 2 4sc;«ji«i3 ^©5«*©soig»tt 
ife»tttmji6t3feaja$©»i»a 

<mm2 2 a *)mit\i^ifimmnmQmo 
mxkmmti. i6»tttm«8©ai»*6©*^8iJ 

1 0 0 1 7 ] *^«f( 1 •Cttl|2Sffi5©±«cuy;^ h 

3 oimmiinitiit(o^mt:nt2^mmQ Kits 
»»i4tti4)B6*jggsu. ^<micm2mm±<ouifx 
h 3 0 *i»*^-4R(f ie»tt««)i 6 m^ri> 7 ^ 
*7*ff9c4Jcj:»)i»2«ffi5«-aia3ttr. mtc 

^tJ:'>Ktm&i^Xi.^i. »2«ffi*jgjj8L»ilfcu 

?c4-«: J: 0 ^2 «ffi*Jna^^^r He «c^-ri ^ <r«ia 
> *»4c4fcr*4. 

1 0 0 1 8 ] ^Asn 3 4 Lxit, x.^^^i^mss. !j< y 
«i. ABsm x9v>misi. 7,jRstm i^.; 

3 J: ZfCh 6©fi^)i f©tt « 

ffi«:ffll»«C4*Jrt. I8»tttt»«6 4brtt»f|g/1 

3 4Ht;x^+>>,^ajfl|gt<0ttttftta)IS^. SiO. s 
i02. TiO. Ti 02, ZnO. CaO. CeO Z 
rO. A 1 203<e4-©iWt«J. CaF. MgF2«4-© 

mtm. s i N)i4-©sfkft^c4-sa©wtftfflrt 
^c*j, igiittttt4)a6*ch6©tt^«©ajB«a 

4L. ■fOR«C®lFr$4«flr4a(HI8itrS«)»±«fig<t 
4'4mc<*iC4<>-C*i. 

{0019] sates L E 2 ©ia«:3ft«$ tiri> 
5fflB§il3©tta«:Ti<'^t»--* 7 h9©4^i3l©35^-C 
*vF7-/>3 1(CrSr>Tt8fl|{ClniKT*. CtlCCJ:*) 

0 1 tCn^b/cJ: L E D5R^2 ©ffiiJii2 a ©^r{C(» 

fliffl3*««ej5n. iaffiTiHtciji»rttaRa©s^4 

1 affi41-«tto%!f«fi2 7A1LE D3{^ 2©p 
2 4 tmsftgsa 2 6*:^ t r ? tl4 4 4 
«c«flil3©«ii3a4«^r*fe©43#x. HiB±fflI 



9 

t0 02 0j *^W«Ctel,>rtt»l«ffi4*LE 
0*^-2 tcilgJBsS t rt,> i p HSffi 2 4 i^trg^ 
l//c<>©ibr450. S2affi5«:LEDJRT-2(ciE« 
«fiJELfc<>©il,ri»§*«. »2«ffi5<>LED*^{C 
ilSBfiJ 0 n S«fi«r:n- or «tlU fc«ffiir * C i 

[ 0 0 2 1 J ^»«ca 1 Sfi 4 4 L E DJR^ 2 KaSJBfiS 

^W<DG a A s ^SR^Sfi 2 0 tm^^lt L E D35^ 
2 <D1»^<C 6 W. H 3 tc^ Oft: J: 9 ^i«afi2 7 4tt»J 

«w/fcfc©-ctt<t<. ia3«c*n.>r*a«2 7fcj:c^» 
««2 4 *««Lfc<o«©t«a-cai2 5 icmtsm a *a zc 

»fll2 9*J@0ji*S<«t4ci*i#>t6*a*©r. « 

a7^-:/««saii* i'©i8tti4«iii*i<ij»r* i»* 

C0022]«fc. LEDjR^2tcag«ffi%}BJiW-5 

SCi-C. S i02^i'©i8i»|fiitH4t^»4)16?:Sl8l, 30 

**. «t*j. LEDjR^<!:itS«aT*aiffi«*-5? 
i'^Si f « i . L E D«^»©«$iffl*«fi< it 0 . 
LED^«i^©Vf («3?i^«JI) mTtiCtifi 
r#«. 6£or. LEDjR^iit««J)«-««ft4+- 
S7i»«ffi«miriCi*J»«l,«,>©-C. LEDJR^ 

<Di--s. y i;9mi^Lxm 1 «ffi(> U < itm2 «fi^ 
SWf*J:9«:f *-5:ri'ttiJ^S|5SffiJS^i© 40 

[0 0 2 3 ] y^K. ««tt4W?^H»^3R^«S*ffl 
l<»fcl8^©;a(*6!g|igjg!g{Co(,>rSiBj5r-5. 

•<7Sfi©±«cSft^/Vi7AR<t^i{£ai(* ( 1 nxA 
lyGal-x-yN. Ogx. O^y, x + y^l) 

^mmtlED. U— f-y-<t-K3f©l65taf^tO 
< tt«gg^7 - 2 8 8 3 3 4-f {csE«3nri>5 J:{>// 
Sifea^-i Lrai6*TCt,»*. ia8tt1^-7T-<7SS© 50 
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10 

4 0O«r*4. <8lltt©1>-7 T 'fTS«4 1 ©±tCM 
OCVDgE«CJ:0GaA 1 N-**? 7T-a4 24fi)ESJ 
^. ?l*m>rnaGaNS4 3. 1636)14 4 
ec«Sl/rt>^. »3fea4 4 i l/TC©0»-Ctt5ry;|,^ 
f-am&iS&i^tc, t«tt>^. na!GaNSI4 3«c 
?l#«t,>rnSGaA 1 Ni»-7 7 K)S4 4 a. Si*F 
nGaNjittH4 4b. Mg4K-?'o/tp 
SGaA 1 N^7^F K«4 4c«-)B3a!Sfi?*ri>5. 
10 rtis, pSGaAINf7 7K)B4 4c«-t©»SSSi{c 

4 5 0 -cwioiaftr 7i-ji/«> o < it^^tamt 

T»fi4 1 («feStti5»;l«:Sfi©KB{C«ffi*Ht^rSI 
ii*i*CiA»-C*Ajct>. ^cr. nSGaNfli4 3i& 

Kta*««'« l6J|yi4 4©x , 9^>j^4|f 5 ifttca 
aiffiitCAulJ©nS«fi4 6*»tf. »feji4 4 
©±ffi©±[Btt:Au. N i «m»fl-P»<)BfiStA:^ 
ai6tt«ffi4 5 a iaJi©-»±«cjgliSt A:,-K>7=^ > 
K«a4 5 b J: O <t* p ®«i4 5 *JB« tr* 

*». 5b6«^ii^«cttiy£e4 4©«toD«:s i V- 
:/©naGaNi'5» Ka. Si K-y©nain0.05 
Ga0.95N)i. Me K-7'©paGaN)8%''<7 7T- 
a©±^C«yMSfil,ft:S^:3lMI<^i'ir*^«J:(,>C tim 
6nri»4 (!|#H^7 - 2 8 8 3 3 4 ^) . 
Cb02 4]||»«2 

-frs«4 iwitcaftz/y-jAst^k^^sift ( i n 

xA I y Ga 1 -x-yN. OSx. O^y. x+y^ 
JO 1 ) J: 0 <tS)i*fiESbfc8W«jSOjR^ 

ic-o(.^xnmj:smicsmfi. b a <jy^<omtn >j 

X/>-9*!Ifl|-ri. :ft»9^{Ctt1>-7T-<TSfi4 1© 
±K:MOCVDa(CJ:r)^<--.7r-»42. nJi43. 
^3e«4 4 *«y:a®fi5SSH+r «36J84 4 i 0 
r «H 8 © L E DSI^ £ iga«C n S!G a N JB 4 3 {C? I # 
«l>rnaGaAlNd'7irFjB. Si*K-P^l,feI 
nGaN?i14a44 b. M?* K-7'UcpSGaA 1 
0 Ni'?:* K)B44c4fi)ESStt/cfc©4i|HiLfc. CC 
*r©IgttH 8 «:mUfcaE*©L E D3R^ ifflisgtib 
Ott)i(,>. C©•Jx/^-9©^ffi^S{CAu-N 
^t4pMSffi4 5*2 00 0:|->y;^ |-a-A©/f*r 

«crSttWl/ft:HiB*Wffll/TiftM-r*«)©iU. -fCH 
fCS<fc^V'?A,*LED«^-40*LED3R^2ib . 
r. l^-^r ^TSfi4 1. a}^W)B«jg4 2. 4 3. 4 
4. paaffi4 5©-en-etl«:^363S^g2 0. 3R^- 
a)i«ia2J. 2 2. 2 3. pSg«ffi2 4iL-CsliW* 



u 

10 0 2 5] fi(lLfc'>xy^- 9 ©±{CgiSy<ii->o 

5) <0Xy^>ifis^cfi&m?h<Diiyi.iPBt.^tc'Jri>7- 
v r > I f > y»a<C J: 4 X 9^ > 4/(C J: 9 a^t 

1. 22. 23 (>'<77T-Ji42. nJB43. ^^tS 
44) ^pMSfiiH— -'>cjf->i^tij;5(cx7?> 
i'OT. ^iSWltcrKML/cia20J:^/5:igtt©H,i 
/>-9i(,/t. COi*. m^il. 2mniiO. tit 
LEDjR^©-tft*S0. 4mmxo. 4mmii5r4J:^ 10 

<!:Eia<0*««CT/»5 1 . 2mm©tt^fc•a<^«fflSo 
*««2 7?rAg-i-;^ h26«:^LrpS«S24 

(ps«a4 5) «tB(casomt. ciitcxiji+j^iaai 

tt«ll2 9 4aAWfcS«rfift©xjli+j,ttjgjl3 ;g 

tffiif 4 1>©©^0| 1 KotirSiMl/fcH 4<0'>xy> 
-iSfil©«fiE<0'>xy%-9S:}gajt/c. «l»ri^tt 

2 0 (1^7T-/7S«4l)©|»^«:tt^xy^-9o•!^ 20 

( 0 0 2 6 ] WSKJt 0»m$«/tS2«afl»^if8 -c 
nSG a NaSfflK*- 5 v i^mm&t Lr T i - 

«CLED«^2 (SfWj'J^ASLED«^4 0)SCX 
i*+J^«aBi3©»2«ffl»JJaffi3 b©-««g|l,r 

X y 9> ifhxmz «ffi5 ^w-rs-jx/N-Q A tfc. 

*/c. ©«S«:x,3^>ifLr»ffl3Wc«0©»2S 

ffi«i8ffi8©aBSfc«s i onm^jxiimmm 30 

L'yta«:Sr2Sffi5JE©S i 02*x,^>i^si,fc 
0. Si02*LED«^^2 (S^t^t/y-^AflSLEDjR 

^4 0) ©»Hj$efcaii^K»iatfca«:»fs^<jf 
[ 0 0 2 7 J , h 3 1 «:»-, rwiSrtr 

+*>K*-/;P*,*-©l?j»}H:iOro. 2mm©<> 

©4fi6fflL/t©r. iyKBi?tf:^©»«a©^tt 40 

[(1. 2mm-0. 2min)/2 + 0. 4min + 
(1. 2mm-0. 2mm)/2]xr(i. 2min- 
0. 2mm) /2 + 0. 4mm+(l. 2mm-0. 2 
mm) /2] = 1. 4mmxi. 4mm-C. «*75nSj© 
-^ifimx. 3mm©ffi|||®LEDRai*^i6n 

«:«fsi©tt$*jaaifg(,^gjsi,rt,>s. itamm 

E D«a©^«cn(ciES?h4fc©r»i5r< . 
W*«ti'4SfiSJR-r5Ci-CJ:»)/)Na©fc©ir5C 50 
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t0028] C©^«2K:J:0ff6nA:ii|^fflLE 

DKa 1 «SiB^ctt^fcv 1 <fi4 * 

Wt. ami«ffi4©«*SB±S(cttS{bX/';':»AiSL 

ED«^*JttaL. -etxWitcmi^ajiasfcttLED 

«^H!!ffl*^S*a^ i: ^«:e&Ox;j«+i/^j|jB 3 
^ShroS. 2ffc^V'i»A35LED*^Ji|»i«i4 

B5¥t7«c{4atTOi. ±iicctt-!»-7T-<rS«*»* 

Ursai3#&LED*^2©na«4 3©«ffii»SS 

» 3 ©» 2 WlilffiSiB 3 b ©-aJ« a ^ a 2 5 
»6SLED«ai©W9«:JBiS3ti. ^2««5«s 

mZb(Jim«.\tmiUS i 02l6l«t«4l4n6;»SB 
fiSShr. HUC5*0ft:||it«l©iiiS^LED«a 

<!:0-©?w*«rr isfn^sL E Dia*i»(5ru 

«. <t*». afW';->A»^J3ta4 2. 4 3. 4 4©« 

too Jcffls ofca^fc* •> AjRj^iffli. 5 c i-cs 
^ES53feKa*JSSC i *Jr t i. 

[ 0 0 2 9 ] |}a©iS|^L E D«a 1 {Cijt,»r tt L 
ED«*2«:rifi*ty):*©9%, 02Sffi;J|fii(cjfc» 

$nfc5e©?&i-*is i oimm^MQ^Lxmim 
fc*ttae««a3»cj:oswb. issiJk:ifij*>,^5fctt 

®lflMi4K:j:r)SI*3*iS6©<!:3ti. ]|r2«SCcit 

■c. tms i 02ift»tm«6*«jso/caj»«nKrsi 

AbrBli$nifc©i«:»). 3K©i1^eBS({ffl63a**iSE 

fc. fie*©ffi^iaaLED«^^ttiai2«c^i,ft: 

J: ^ «a*3R^^*«ilttSfi©±{cEai/«:a{c*-;l. 
KSS 1 2 5 il&ast S fc©r* -a fcifc*. 'imitti C 
i*«HBr*-5;fe. Bl 4©J:^J5cfl|jii^tHX 
/|^S©iB^ia^LEDJR^i^4Cit»r*««^. c© 

»^«cttL E DjR^©i, i ^%mm^<m\.^m.m 

«IR0W3«cwntf46«c(,>t©A<cr). 3fe©^gnS0 
fflt/«!($*J3^5fe©4<t^T:i»fc*». *«95tc*n>r» 
**«|Biafe«t < /iNSIfci^SUifeWO HI t5a*©j5D?* 

[0030 ] *«?9©ii||SS!L E DUB 1 ttL E DJR 
•C. ffi^S?^LEDS?a*«tt-Cii||^LEDIfe56R 

aii/rfijffl-rici*i-ct4©*-C)i<. ^suss 

L E D«a**fc*> fc L E D«^^^ , 7-© J: ^ (ClSo r 
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LED«ai?:ffll>ft:LED7>:/©-F«*jS-r. ')- 
K7 U- A 5 1 0±«croiSgg L E Dgg 1 <DS 1 

^-Jl- KWfli 5 3 {C i 0 U >Xti^(C)5SJg 1/ r L E D 7 > 
:?'5 0il/ri,>i. ife. ia9«:7iitfcLED5>P'5 
0{cKe,T. 01 2«CjFL/c«®||«SLED«ai 2 
«:tei>rLED*^l lOcDfttoOtcwat/cjltt^ 
1. 2©ffl|lilSLED«ai«:ffll>r. Ett/^dr-^ 
1 2 3ii^laffi4^rBS-'^•^»->l 2 2i||2«ffi* 

«:iDgr5fc©<!:T4Ci«>-C*«,. *gi«?8CDLED 
Ifcfe^KiJl^rttllK ^2«fi*J«i^T4B«:«W 

e>nrc»S®-C. ^^fflSnri^iGaA 1 As35LED 
J: 0 L E D^^T'/jci-ifffij-c 

ll«:iE*afi*WT« L E D^^^y ^«:ffll»r LED 
3lM)Ga A 1 A s^^rA'OL E DjR^*-? -<-t'-.-|<>7» 

V > d^««-r«Rjtt?a*^f ©* * fufflr t i-©s 

[003 1 ] E3^®LED**«ai©?faJ{c 

^/cJB^ci'ffi*s^sL E D«*»a i ^wftwsj^sfli 
ffi«^i©«at44»«Lfcaffi«aii-rntf. v-k 

[0032] l$fciirseL.fciift?B.«©«^(c*j».>ri4L 

E D*T2 1 «ffi4 i©S«^L E DSi^miCB 
«ffi©ttH*L EDJR-T-4©*- 5 y i»tt*#lt«rK: 

A««^nS*-5 7J'afi<f^»a!. Al. Cr, T 
i. In. Cu. Zn. Ag, Sn. fcKttCtie© 
S^4i'«:fflUS{:i*sr*. pSaS^c^tfAu. 
Pt. A?. Ni. Pd. Rh. i>b<itcn^<Dm^ 

<«^7-fjUA. *ilffi©3>ii*iin*J:^K:L./t>y 

<»)5ct)©#fiJfflT*S. 
(OO3 3]||«S0«3 

5fe©*teW 1 r ttjpr 2 5 *s L E D 3R^^ 2 ©fiffiflr 

*sns©«aa®, f)i*5^ns-'<5r7T-a2 1 <> 

l/< tt|63fea2 2©nSJiaE4it«««-r5fc©i L 
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■Cl>i*i. 3iat4?:WrS^JR^Sfi2 0 
^«C«H 1 1 r^lyft: i 5 K|65fc*^Sfi©«S{c» 2 

0 %%^{C^*1-iC < fi2 5 ?:G a A sSfi2 0 

*JRffll/«(,>ga«CGa A sSS2 0«l»4*,< LttG 
a A sSfi2 0«-«BsSUj:l»fc©«ci'4 ffittg; 

aLfc»tf!Stt©ig«:iiisr5c i-ca 1 Otc^i, 
tu ^tcffi^ssL E osae 0 i-r*c 4 tr**. 

10 HI 0©ii^6aLED«a6 0tCtet»rttfflggH3AJ 
I52«ffi5 *-cai-5{>©-C(i<c<^jiaRiiSfi2 0 i 
•C*«5ffl«|»3i$n. «5yR^«2 0©«ffi©^ 

[0 03 4] CC-CfflliSLEDsR^iLTlQfeWl-C 
SiWUteGaA s««20©±«:GaA 1 A s^t^^ 
m»mm2 2 *RWte4,©4 LfttS&iCitG a A 1 
A s §ma 2 2 tCT^jfiLjfclSejfe*! G a a s 2 O 

«cr«iR3n. ««2 0*/M.rn^{c«fif$nj5ci>c 

itCJi*. *cr. mttLED3R^2*i«36«2 2*> 
20 6©5E«rjSji^*»a8tt«1g2 0©±«CBSS3-|*ft:fe<D 
r*5J:^)5:J8^. :a(*WK«|63£)B2 2#Ga Pr« 
i£«^5fi2 0 feG a P^fir** J: 5^t«^4|»t. 
»**^«2 0 Jcr «iR3t» 4 C 4 «c<t 0 S!^«ia[ 

-tc-c. HI o©^8SLED«aeo«:*ji>r 

ttGaPSfi2 0*ffll,>. «*«{CJ:SttW3t«GaP 

»ff*ajs-r*«)©isnri»«. m2«&5a 

A u S©affitt«if*t«j 500:*->i^XhD - A©|»S r 

[ 0 0 3 6 1 SIfc. *ll»«3-Ctt3RiFSlg2 0 *|»* 
30 U4t>©-C56«:«?IOfc||i6Wl. 2iBIS©«^.J:«5S 

a*««5<k-c*«fc©©. i|3iaR^^«2o*jatonr 

2©JS^J:»)fc4C=glr>te-tti*s*i. ^©J»^ectt5fe 

oymmvskm Lfcmmssi l e osia 1 © j: ^ «: t /c 

0, »ffiXiaiLEDJla80*m»rH9tC^l/fcL 
ED7>7'50^>H1 2(CS^L/cSKIJISLED*ait 
^SCir. <k»)-)aita<t©iiKtt*i6i±3#«ci 

[0 03 7] LEDSi^-it-CA IGa I nP»{k^ 

©nS«4(r>ttpS©F-f>ty3ftJ«l,<. #«CAIii 
Stb*:*:* < LfcpSA 1 Ga I n PAt^P. pSS 

ft^ A.wb^©tfcfiCi%fi< r ■£) c i *JB n> i 
(.»-5raja*i*5. ■e©/c«)ns«*Tiii«cat:f-e-©±«: 
pa)s*saL. pa±©-6S{cpsafi*jBjat-cp 

S!ag©fflI:i5rO p S)iaffi3>>63fe*» 0 fflr-«fl«j)43R 
^^{c*ji>r. pMaffiJ:f)ftAtfcSie*ichf)©ffc^ 
^SfpVfAifihtlC p SSfii©STecS«*i*tjjo. A 

50 *o*wja«cw»)Bm*r, $6*»ips«ffi{caA-r*« 
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[ 0 0 3 8 ] /5c*j. Uiai//c|im««:*jC>rtt3R^ 1 

[0039] in±<ommmmmt^im(.^m^ 

l/T^aE L L < «WaLE D 4«:ShS»*3R^ 
«teJr*»). W«EL*-T-«*<(Oig^. ajiettosfi 

ioo4 0]miiC7r!Litmi9ti^m^mm^ai 3( 

1 Kijl»rLE D*^F■2©Rto»)^CWaE L*ffl«,>«Jl 
^tCourCaA 1 As»LED3R^F-2*jS-ra2*>6 
ia6«r##{CB!-©t?#*ffll>-CSiW*«. iSl»;!/7;^ 
«:f©a3lHRi^«2 0©±«CnJB2 1. «5fefl|22© 
f^OfC I TO»<b'©tt»M»©:*:*l,» (4 eVfiLh© 

homt uco ffifi2 1 . waiE L^jtjs 2 2 m^a 
«i'©:^r&tcj:o««u p)i23*jj:c;pS:t-5 :r 

4'afi2 4 ©rtfcO KM». Li ^ri'©ttW»©/^s■ 
(4eVttT©t©Ai*?*tl>)ttffi2 3. 2 4*|| 

Sft <!:'©:^ft{c J: 0 M^Ltcmnm^swiz 0 40 
0. i^-/-t'*:/K*'<;u*9*-«i'i&fflt»T}«2 54 

J^fisr 5 , jy»«Birf2 u /dusjg.® i isis©^ji(c j: d 

Ill«ffi4. %IISii3. m2affi5«:^*JgfiSr.5C<i: 

■cH 1 (CTikLtcmsmmms 1 *i»6n5. /j:4bw 

«E L«^©«|jgJiC©»g/^5fe)l/»ffi©«)5J{ciB 
(004 1 ) L jR^tt. 3R?-©ilH«c»af *H 
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«6. »2«fi©S:^4W«EL«iF-{C»W/t|IBffifco 

<BeS*/>Lrg8l-r* *>©<!: L. fioffilQgS!^ 
«IS*M(cf6©*-;l' FfflflKc J: •3*-;u F Lfc09© 
LE D5>7^5 0*>ia 1 2©J: 5 «t»j6«iBi-j-ic i 

1 0 0 4 2 J *ail^feJ8©*m©fti*Wi O-Ctt'O-y 

+ ^ !/ > fc K \tioKmm>^maiif. ; 7 u > 
!o l«W»*i'©«^^i4<t^«rtm*ffli>*ci*Jr« 

to 0 4 3 ] «J:3llt««:aoT:*:|6?g«rSiWl,ft:3!»s. 

4^»??tt c 6 (c»iiB$ n a «,©-c«<t < . m »^ 

«3fe4©«S{c||a«:4D4JR-?^{C*»l>r. Mjsa^n 

tt»;£iftfio**«ttf«tt»©fe©4 trtt 

3^*©*eit*fS|±3ttfcO. H«c«»tttt|4jifc«pS 
jSS©3t«:(RiR-r*tt5r©fc©ttx. ^sg©«s«© 

3fe©**ft«. strife©* iiisitt*»ie>* 

ig»tt«^ni©tt«{c®iiaw.^tta»i. mmm. m 
^^xxift£ima&»'^^xmAs^tc>), 

SSI©«JS)ii L E D ^>7'Sr©®||8aj|a;j:e_;i, 
F^St-^t F»J!ii©«l4%SKLra<c*14«©«} 

«i©^Ji»a«: j: 0 »«r 5 1» © i 0 0 -r « «c 4-©^ 

*^«l5±<>l/<{t*:||ttfHtC*l6© 
3m4©«*^te-tfJtc4'feplfi6-c*i. 
[0044] 

isrt-4»iaffi, »2afiiffl{cii3fejgij6tt.<«sjta 
fi6*wrs«^^©«si^jg*ii6ai4jsii««c J: oabti 

©4snr(,>4©r. ffiiiS6S!«a©K»)a(,»ttfciDj± 

ss^K»^^/^^l>1^^'x©(>©4r^^i©■c. cn** 

fc*>t3^v7'«-jF©J:^«:a^C4*SoIg6i/5cO. ffiH 
Or-a©5f«|lt©|SjJ:/jr<if%ia#i5. 

[Eis©n#r^ia;Q] 
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CH 5 J H i; < *IIW©X!l©ie*nvrSlWHr* 
4. 

4. 

[87] ^ t; < ^^momvmominir^Bvi} 

[B8] «^^(Cffic>iS(|©3t'f©f!£^0<©4tS:&^ 
[B9] :$»iiS©iil^^3S|l3l^«iBWLED9 

[BIO] :^mosi/i imms&$sno-mtmm 

[Bin £e5i»D L E Dm:fiT<0i»miiiitWI!l6Wi 
[B 1 2 ] W^mmSiL E DI2jl»B©-f|«^ 
[HI 3] B14©S3llSaiLED©Hfi:)^^r« 
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Si^Br«>i. 

[B 1 4 ] ms^OMm^SML E D^^-TiSKIKii 

2 LEDJR^ 

M2«& 
10 6 l6tH$tt»JB 

nil 

it 

20 2 7 mms. 



3 
4 
5 
6 
7 
8 

2 0 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
50 
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